Noether symmetries provide conservation laws that are admitted by Lagrangians representing physical systems. For partial differential equation possessing Lagrangians these symmetries are obtained by the invariance of the corresponding action integral. In this paper we provide a systematic procedure for determining Noether symmetries and conserved vectors for a Lagrangian constructed from a Lorentzian metric of interest in mathematical physics. For completeness, we give Lie point symmetries and conservation laws admitted by the wave equation on this Lorentzian metric.
Introduction
A vast amount of work is available on analyzing differential equations DEs through their Lie point symmetries. These symmetries are important in that they play pivotal role in solving nonlinear differential equations. Apart from Lie point symmetries, there are other interesting symmetries that are associated with differential equations which possess Lagrangians. These symmetries are called Noether symmetries and describe physical features of DEs in terms of conservation laws they admit. The connection between symmetry and conservation laws has been inherent in mathematical physics since Emmy Noether published her classical work linking the two 1 . Noether proved that for every infinitesimal transformation admitted by the action integral of a Lagrangian system, there exists a conservation law 1 . The relationship between symmetries and conservation laws in the absence of a Lagrangian is detailed in 2, 3 and references therein. Extending some of the earlier work, Bokhari et al. 
1.1
The Milne metric represents an empty universe and is of interest in special relativity. Our reason to choose this metric for the present study is that whereas it is zero curvature, it illustrates some features that have been associated with the expanding universe implicit in special relativity. The plan of the paper is as follows.
In the next section we find Noether symmetries of the Lagrangian constructed from 1.1 . In Section 2, we construct the wave equation for the Milne metric 1.1 and then find its Noether symmetries. In the third section, the Lie symmetries of the wave on Milne metric are compared with those of the Noether symmetries obtained from its lagrangian. For details of Noether and Lie symmetries, we refer the reader to, inter alia, 8-11 .
Invariance of the Geodesic Equations and Noether Symmetries
Geodesic equations are the Euler Lagrange equations determined from invariance of an action integral 4 . In order to find Noether symmetries admitted by the geodesic equations for the Milne metric, we write a Lagrangian, L L s, t, x, y, z,ṫ,ẋ,ẏ,ż , that can be constructed by the Milne metric and given by the expression
2.1
The general Noether symmetry generators corresponding to this Lagrangian are 1 
2.4
Solving above system of equations iteratively, we obtain 
2.8
Note that the conservation laws obtained above are 7 more than those given by the Killing vectors 13 of the Milne metric the additional seven generators are X 1 to X 7 .
Wave Equation
In this context it may be interesting to study the symmetries/conservation laws of the wave equation on the Milne metric. The wave equation on this metric can be given by using the box operator 13 : 
